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CotfziiCo^^A.fzFeCo, CoFeNi. CoNi. CoZrTa, CoZrB CoZrNb'&#^^fflv\ 
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r, Re, Os$)^v^{iitt'b<7)#«<7)^-#, mit^^i ^ ^ tmtt L^^o 
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T. Fe, Co, Ni, FeCo^^, NiFe-^^. CoNi-^^. NiFeCo-^^. ^^v^(±, FeN, 
FeTiN, FeAlN, FeSiN, FeTaN, FeCoN, FeCoTiN, FeCo(Al, Si)N, FeCoTaN. CaBe 

. caMgB m<7)mim. mitm. mm. mitm. y yimm^m^ixm^i^^-m 

A (Tti. Fe.Co.Wi-^^hmiitlfz^^^j: < t ii im, Mfi. Mg, Ca,Ti. Zr, Hf. V, N 
b, Ta, Cr, Al, Si, Mg,Ge,Ga75-?>^i{m7t^^=^ < ^: ^ Iff. tfzAli. N, B, 0 
. F, C:6-hmiffifz'J^^^j: < t IM). ^^v^(i(Co, Fe)M (M(i Ti, Zr, Hf, 
V, Nb, Ta, Cu.. By^^hMittifz^i^^^j: < ti> im) . ab^v^iFeCr. FeSiAl, FeS 
i,FeAl, FeCoSi, FeCoAl. FeCoSiAl, FeCoTi, Fe(Ni) (Co)Pt, Fe(Ni) (Co)Pd, Fe 
(Ni)(Co)Rh, Fe(Ni) (Co)Ir, Fe(Ni) (Co)Ru, FePt^tC'ft^^ tl^TL (T(iFe,Co,N 
i^^hMi£tifz{i^^^j: < ti> im.. L(±Cu,Ag, Au, Pd,Pt, Rh, Ir. Ru, Os, Ru, S 
i, Ge, Al, Ga, Cr, Mo, W, V, Nb, Ta, Ti, Zr, Hf, La, Ce, Pr, Nd, Pm, Sm, 
Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu:^^ h Mi f ft fz{i^^^j: < tiiim 

tfz$)^\^m. Fe304^^v^(iXMnSb, (X{i. Ni, Cu, ?t^^hmmifz{}^^^^ 
<ti>—<^), LaSrMnO. LaCaSrMnO, Cr02l/^iXM^it^/^-y ^ ^ 
VMi. ,QDA(Q(iSc, Y, ^ > ^5^ 7 K, Ti, Zr, Hf, V, Nb, Ta, Cr, N i, Zn 

^^hmi£fifz'j--^j:< ti>im. mc, n, o, f, S7!}^hmi:infz{}^-^j: < ti,im. 

Dfi. V. Cr. Mn. Fe. Co. Ni;6^ P^iitf tLTt:^!'-^^ < t IM). * -?> v^fiGaMnN, Al 
MnN, GaAlMnN, AlBMnN^ORDA (R(i. B, Al, Ga. Ga, In;^^^ii(itt7t: 1 tt. DfiDii 
. V. Cr. Mn. Fe. Co. Ni ^d^hMi^tLfzims mC,n,0,?,S:^^hMif^fzim.) ^ 
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L < ii^mii^X-$)^mtiX-i> ^i^-^^. m^Mg, Ti, Zr, Hf, V, Nb.Ta.Cr^-^ 
tf I Ia~V la. La , Ce^^tf 9 > ^ ^ ^ h\ Zn, B, Al, Ga, Si^-^tf I lb 
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-C. 1112 J; ^ >^ff:^t:-||Ja-e*;<l>o Ztumi (a) tljoV^T ^ |ej«-e^) 

^igH4@. eramit®. «S^<^f^^t;(i. /N°;i/;^P-HfT-^-^° 

VV3>(PLD), :t >lf-AT-%i^°vv 3 > (IBD) . i^^X^-^;}->tr- 
A^fctiRF. DC. ECR. -^Urr^. I C P S /c(i>rtfo]i5^ b >^ <!:^(7)y?. 
y ^ i; >^'-^^ MBE. -f ^ >-7V-x^ >^1Sl^c7)P VDvi^. ^(7)'(tiiCV 

D . > -7 h (i y";wy^;uii-ci«l- ^ >r i)^^^ ^ h o 

[0 0 4 5] 

h >^wHl7&«i#-r^^ ^ 15!lx.{S¥g, Ti, Zr, Hf, V, Nb,Ta 
Xr'k^ts I I a- VI a. La , Ce^-^tr "7 y 9 J 4 K\ Zn, B. Al, Ga, Si^ 

-^tf 1 1 b~ I Nht^hmiitftfzitm. t fzii^^t fziiit^'^<Dmmmm^'^w 
Rit. mit. mimmu'^m-^^^^o tfz^ mmmmi^tLx^ F,o,c.N,B^<b 

-tirT^Ji J:v^o «rtLf>{±, -^Ux-t^. 7./-^ y ^9 ^) y y'f^^m^^x . Yy^^jv^mmt 

L-CAl203*j^$^1-^J#^. AlS/ciiAlOx (X^l.5) ^^Ar^H^ft'^^ (/^{iAr+ 
02#H^'4'-e^m^tT>/^ i tt^> ^02^ 7t(i02+^^S14:^'>^ 4'-eSlS1-'5> ^ i: * 

^ o 
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^ o 

[0 0 4 71 

0, (b) immm^TTi-ro y -f-m^a. mmmi^t tzmm^Bm^^t: i 
^j:t'^m^^xi>x^^o ^tihT^^ -y^m'f'. mtmi^. mmm^^i. m^-r^ 

[0 0 4 81 

o 

[0 0 4 91 

fe^(i> ^T-n^^tLTti. 'l-Y'i^\'BiXf}£'yYWi\. ^T-2H^LT(i. If 

y V^^ 1 :5:<^'7 - m 2 . ^ fzm^ 3 tc^t LT {± -y V 2 :^(J7 - Kit 2 

^^h-hK Umm^^(D\^AL(^fz^\>z^ '^Jx.{f|114<7) J: 9 ti, lE^ia* 2:2^<7)^^f 
[0 0 5 01 
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p (AP = ARxi: A R {ifg^jt^^^k*) tij^:>L:Tr*^ 4-> ^kii^x^i>mj± 

Mom^^ A Rminxii: LT. '^!lx.ii\ El 5 t^^l-J: d H^- 1 <7)ai;':^'fb» 
■^^ARminXltfzmT'2(DmtM:^^2X/:^RminXU tfz. 3 (D^tm:-^^ 3 
X A RminXl-t?^>l)J#^, I9 9 ^ ^ 'J fltfi 7 S ^9 ^: =&'5)o tfz. m6(DX^ 
l^zmi- 1 <75^8I^J£tA^<bfi:6^~A RminXL t fzmj- 2 CO^itm:^^ 2 X A RminXl 
> t/c^T-S <7)^<t:a:7&^^4 X A RminXlT-^^Jt^-a-t^oi/^r^t) ^ 'Mlfi 

-ett-rtLi:v^tiM>^^ai:'j^'fbARNXi (i (i-fe:^;^mt. ARNfiN 

, M^-2>ttl;^IA RNXlc7)^7i)-C0ft/hai;'j^^l:^ A RminXltl"^ ft:^^;^/^?*^^ 
ARminX I X 2N-U:JLJi-tr^-5)^i:;6^^M^ L<. A RnXIO 

m#g (m{i 1 ^:il±<7)^|^-e«:^N-l) l<ziS:\^^mt]^iti^Rta^lt. m+ 1 
#B t;j6:V^tb;b'^'fl:A Rn,+iXl(7)r^3j*76\ A R^XIX 2 ^ A Rm+iX IT-ab^ t 

x\ Nm<o^^vm^^h2<DNm<^^'^'}^w^^t^^x^^^t-^-jd-T()^^o 

. ARminti. iO^^^-T T^^ t /c(i«!lSm»iLT^OMR^'fb^^^i^jmR<7)«-e 
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[0 0 5 2] 

•yvmz^<. tfzm^ms-^^^'y - vimz^^^t^^^d i^z^ ^m^^^j^mw^^ 
mm-t^fzi^i^z^ mz2^(DMmmim<DmitK$mm^mcxi)-oxi,^ m 
Sfiij ti^fKD g mmi^^m <D-m.i\:mM(D tz nb k e y h ttzkt^- K«t tcru 

§ ^ tyj\^^nmx^^o 

[0 0 5 3] 
[0 0 5 4] 

. mitm 1 i:?^tt«3/6^'b. ft:^4fii (202^) (Djt^'}mt^j:^o ^^-e. 

J:i^tiitl^it^ AR 2 XltL. A R 1 X I< R 2 X If h . 2XAR1XI^R 

2 X I (Dm^.x\ 5.oft/Htmm:d5&^ 2 x a r i xij^T-rab'i) ^ t-A^mt l 
asaizi'fmx^^o 
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[0 0 5 5] 
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mm^^^Y\^xM^Lfz^mw.^^7n-fo m^<Dm^i'-'^\>z^tm\ (b) -e 

^L7^^2o<7)^g|ttgt 2o(7) > >T-^;Uji^fflv>7t:^T-^fSLfco 1219 (a)i3J:tf 
. 1119 (b) (±. ^^i:i57"-r;f- Ki:Oji«M#7&^^^>^^Jt#^tcov>-c<7)^y^-e 
3b -So 

[0 0 5 7] 

1219(a). (b) MtLOi^^^, ~^^3 {ijl|l:;>jfS3tci3V^Tm^fi^H 

. tC^tLTfi. Mtl .5:7- m2;i-^. t t^c^T- 3 LT 

[0 0 5 8] 
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[0 0 5 9] 

v>T{i, If y h^2 t 7- m2<^^<7)^g^'^^(:;6>^ifc^<htL>i>o «^<7)J:9^?1* 
[0 0 6 0] 

[0 0 6 1] 

^ i t ^> ^il-e # ^ M;irai OHisv^T. ^114® 1 l^' y h #7^13^4 <> 
tl2o(7)gfi?gH4^<7)|g^<[:^^l^|^;i>^^|WID-e*oT^. M^m^zify hm. tfz 



miiE#2 003-3084715 
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[0 0 6 2] 
[0 0 6 3] 

ft^4ifi (2(7)2^) (D^^^)mt^^^o ^^-e. ^UttH 1 ^^MbRfsm: 
'5>m;^i^to^'fy^(i«i±^<i:-e^>^j^'^. a r 1 xi-e*> 0 . m^m 2 (Dm^tK 

^KX^mij^'it'^ /i^R 2 XltL. AR 1 XKR 2 Xli"^ 2XAR1XI 
^ R 2 X I (Dm%X\ ^oft/H^aitti;^;^^ 2 X A R 1 Xll^J.T'C^ ^ Z t^m 
tL^^o 1^^ ft/Htm tli:/j {i:fei3 tfia50mVflJ$Jill±-eab ^ i: i=> 

[0 0 6 4] 

[0 0 6 5] 
[0 0 6 6] 

Ell 1 >ir~AT^'-t;^^^';o«^^^i-o m.%miim^w\^^tm 
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^-'J: 26/ 



[0 0 6 7] 

y^yi!fm^mUii. mi 4(a)<7)J;^=&M|:^T'4llI^#^'&T>^xn^ VM^t 
^j:^Zt^mhtiX^^^o L7i>^L. IIP^^O#< O^^'jjl-tii. '^i|x.{i\ EI 1 4 

[0 0 6 8] 

K-r^o ) 

m 1 4 (a)(7)J; ^ >&^t)5g(7)J#^, 9 0° m$i^^x 

i^mcm^^t^j:^-/)K — 1 4 (b)tcov^T(i EI 1 5 <7) i 9 ti^;&<2>;;?.^ -7 

{±#^<bi-'6 lutein 1 60 J; die, i:v^c±T> 

ct ^ mieii^ |5J C t :^^X § ^ o 
[0 0 6 9] 
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^-v: 27/ 



<b#^tt^5:vm2 0° -7 0' mmmiffzm^<7)m^t:^^ •y^mm^:7r^Lx\^^ 

P^tc. HI 8oj:9t^Pf)^9^^'>'<7)i^<l:^^lib:b-ffii (S:^ff^<7)ft^;^f6]) ^ 

5:v^H2 0° -7 0° fIJt«tt^-a:-r\ i^^JK^m tcii:^^'^ n>; h - ^ 
[0 0 7 01 
[0 0 7 1 1 

mi 9 (1) <Dx^^j:fmmiji±^mf^'^K ^hi^z-»tL\^^jf^mt 
mi 9 (2) - (5) (DXd^z. ^^-jjfmxi>^o ztih<7)mmzx^ ^^')<D 

[0 0 7 2] 

^J£i5L^T-tCvj^tt^mt<7)[p]§ (iEI 2 1 (0 J: 9 ti:'m.Ji^^iy^X^h'iL^^i)^h^o 
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^-v: 28/ 



m 2 0 - 2 3 -eti. m^mi^MLxt -r^&^mxmj-t y hmzmm.i:^ri l. 
ttmt Lv^o 2iii^_t<7) h m 1 (b) 

[0 0 7 3] 

s fciii2 4 tciiEi2 0 ~2 3 iifEm^n/i^T-o^ -t,, -m^mfx. 

^:>]mt%%^^^^^\z^\^^X7y^\^x^^ho il<^^{±i L0#t;{i> ify hllo— 

i <7) ^%{z^-<fz}tm.m}im=f t (Dmrna^t) ^t^:itx\ sm^'\^±ir ^ 

o 

[0 0 7 4] 

(D-mt^ %%^ih^mmz<:>\,^x7riLx\^^^o mm.m'T-^j^t'im^^fzm^. 
\o\mm^zxy)^ m^mm<Dmn.^yj\ai-/)t^t:ht\y^d,^.'^m^. 1112 0-2 3<7) 

[0 0 7 5] 
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-e. Rc(±^ FET<7)on^St)LT% Vo= Vi X (Rv+Rc)/(Ri+Rv+Rc) OW^^^^'ab-So 

Vg<Vo= Vix(Rvap +Rc)/(Ri+Rvap+Rc) 
Vg>Vo= ViX(Rvp +Rc)/(Ri+Rvp+Rc) 

[0 0 7 6] 

^ o 

[0 0 7 7] 

o 

[0 0 7 8] 

iMmw 1 ) 

CM0SS>K±tc. HI 3 tr^i" J: 9 '^^^m^O 3 "^ij^hta^h :^ ^^-e*^^ 
10 0/. m<7)NiFe*?g|^v-;l/ Y t LX ^ y^LfZo K^M^=^v^/n' 

[0 0 7 9] 

';|g:^{±2 56X256X3^it. 256 X 3 IHO^^^ib^^tn:^ L/io 
[0 0 8 0] 
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TS«^l/Ta(3)/PtMn(20)/CoFe(3)/Ru(0.9)/CoFe(3)/A10(l.0)/NiFe(2)/A10(l 
. 0) /CoFe(3)/Ru(0. 9)/CoFe(3)/P t Mn(20)/Ta(3)/±^mS 
(^fi(inm) 

Tgpm^/Ta (3) /PtMn (20) /CoFe (3) /Ru (0. 9) /CoFe (3) /A 1 0 ( 1 . 06) /N iFe (2) /AlO ( 
1 . 06) /CoFe (3) / Ru (0 . 9) /CoFe (3) /PtMn (20) /Ta (3) /±UV.m 

Tf|5m/Ta (3) /PtMn (20) /CoFe (3) /Ru (0. 9) /CoFe (3) /AlO (1 . 12) /N iFe (2) /AlO (1 . 
12) /CoFe (3) / Ru (0. 9) /CoFe (3) /PtMn (20) /Ta (3) /±Umm 
tLfZo _LOiBm4'A10(X) tfiX nm<7)Al^m'fl:^-ti-T'f^ML/c4>O^Bdo 

tfzztih(D^mmiimmmsov i mm5k0e<Dw^m^xmMmL. ptMnti-:^ 

V (Dm^fmiQ.2jumX0.3jum^zmXLX\y^^ (MS (a)XmMiE^:)j}p]:^^m^ 

SOmV. 3^i76n60mV-e^b'2)o 
[0 0 8 1 1 

7- If -7 (9. 3 igO^ ^ 'J 3 if 

mm.n.ti^\^mLfzum^^i=f'ofzo mi^^x\£y YU2\,zwM.^m.\^. m^3\,zn 
^ff'z>fzo -etL^titoffiiii^ (If -7 M,^. jo K#^) KWin.^'m.-m 

(mi;tO/N°;i/^ilil) (i, 25nsec-C\ \£ y VUt^y - ^^(D^^^MWmt}^ 
y V h (0^^)V7.i)mi'\zm'mk. lOnsect^t; 7 - Klt;^^ ;i^~iIJit-t 
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^-v: 31/ 



[0 0 8 2] 

CMOS^T '^yi>'LX:^y Lfz(Dib. M^H^i- 3 ^ ^ ^\) is XZTit 

— ?ij@i3sea$tL/i3^7{>-^'^;i» i^o^T-1 1. 2 1. 3 1- ■ (DMifmizii 

[0 0 8 3] 
[0 0 8 4] 

[0 0 8 5] 

> ^'Jii^ 1 ofiii-eab^ 11.13--1N (N=2n-1 n(il m±<^ 

<7)fiM^s^L. |WIBt#i;ax^fi^^^nov^Tm^i-'?)o i^ig2 6{iiii3 

[0 0 8 6] 

t'r\m27<D^10 (^:iXiim3(D\^-y hUl K^^) {zmWi^kitL. 1 
1.13- • ll^^fL^etKDilLWlliZ^Jh 3^7f)-h^d:^—M(D^^Vm<DJ^. 1^ 
g 2^g<7)^^i;§<D@#:^|^iC?g|#^en^L^/6^'^. ^tc^v^-C. 02 70 

03, ON (N=2n-i) (m 3 <7)u - V I io X zfu - iz^m 

) 0'^tt±T2 n^^OlBlilttC^v^^-itt, 2n^<7)^-t'; (121 3 -CJi^T" 1 *5 

j;i^^m^2Kixm^n.^±r<D^^vm) ^mitK^^^ttzo m^^xm2 7(o^^ 

10 m3Xii\^y h^2f,zmM) izm.Wii:mL. 3 ^7!}^h^j:^~m<0^ ^VM 
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1. 0 3. ON (mST'tiy- m2 }c;j=g^) (T^-g-ft n:$:<7)ffili|^tcmv^^»!E L 
. 5fei^^L;^c;^ffiiciov^T> ^T- 1 > ^^2 icM^1-^±T<7)^ «; lc^>t-r>i)fB 

[0 0 8 71 

mmm 2 ) 

CMOS*^±tc. HI 2 8 tl^l-J: ^ ^2o<7)^^';®^#o^^f£^)L^i^^fflv^ 
T^a^^^'; ^^^^L/Jo ^^';{±-b^^ -7 ^/^°•y^-v^c$^AL. 
1 0 0 //m(0NiFe^^8l^v-;^ Ki: LT> y^L/io 
[0 0 8 8] 

13 2 7<7)ffl^|ljtr^1-J: 9 9 h V -y i^^tcSe^iJL, ^ 
<7)n. —^f(Dm^'^itm&,^tLxm^^fZo ^^';ii:i5:{i2 5 6 X 2 5 6 X 2>fi 

[0 0 8 91 

ii-e^tL^-tt(7)^^tC}i, EI2 8 0«J?K-C\ 

TSPmil/Ta (3) /N i FeCr (4) /N iFe (2) /AlO (1 . 0) /CoFe (3) /Ru (0. 8) /CoFe (3) /PtMn 
(20) /CoFe (3) /Ru (0. 8) /CoFe (3) /Al 0 ( 1 . 06) /N i Fe (2) /NiFeCr (4) /Ta (3) /±gP«S 
(^fifinm) 

t Lfzo tfzZ(7)^mmiif&mmS0V l S^rsl 5kOe<7)#H^-eSA^SL, PtUniZ 
^^';<7)^^?f^i^^0.2;«mX0.3/.mtcijnXLTv^a (EI 2 8 ■ettM:£^:^|n];6^'ft 
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[0 0 9 0] 

mV, ±g|5m«i]56^^80mV^IJ$tr^'^o -tL<bcoai:/j^<b1it(i 

TgBS;^/Ta (3) /NiFe (6) /A 10 (1 . 0) /CoFe (3) /Ru (0. 8) /CoFe (3) /PtMn (20) /CoFe ( 
3) /Ru (0. 8) /CoFe (3) /AlO ( 1 . 06) /N iFe (2) /N iFeCr (4) /Ta (3) /JLg|5m^l 
(-^fifinm) 

R ffllS:*^ h ^it> fzmx$>^ o 
[0 0 9 1 ] 

2 <7)^<b^ ^ >7^ffi^(i. ^(51^1^1112 9(a)C3^1-J;9'^0^LTV^^ 
g|<7)P^#ct 1112 9 (b)<7)cfc 9 ^P^'^t^^^o t^oT|lI2 9 (b)<7).6;A-eco^^ 
irh<Dl±^m^\^m2(D^t^j:^o -OlI^^flJfflLT. Sl28^fflv^-r. 
[0 0 9 2] 

\iy Ymzm2 9 (b)<7)A,a;-e<7)lf -7 ^mMS^»fLL. 1 t gd&?^ 

t4^2ic>rtLT. %'i'(Dm.^')^^\z'b-b-^mm-^tm\.wh. >k\z^ 7-m 

fE« (If -7 M^. :feJ;t/7-KII) tcmvJfL=&»fLl-B#rBT (m?5^<7)^^";^y?.lIIi) (i, 
25nsecT:\ y Ma<i:7- mtT^-etL-e'tLOmyjftti 7 hm:^^hC0/^)U^:/}m^ 
t^PJitm. lOnsed^tC 7 - Vr^:^^ h <D^^)\^7. i)mm-t tCfgH; L /Co 

[0 0 9 3] 

^ic^^ffi Li: L-C. fl<^^ffi t/iv^^T-i3ctt/'5-<7)?ij±lcab^Jt^^45L<7)CMOS 



tBliE#2 003-3084715 



#M 2001-184480 



^-v: 34/ 



^^im^Lfzo wMii. me-^7^Lfz\Hmtmm'c-$>^o 

[0 0 9 4] 
[0 0 9 5] 

11. 13- -IN (N=2n-1 niili^J.±(Dmm.) (D^m^m^L. % 

<Dr:^7-u4vmm^m^'fz2miiri—^xyj^izmc. t-r. rummm<^nm(^ 
^^')mi^zmmzw^i2-A.fzo ^t^. \s\cTvu;^K^m^fifzmT-<^'?-^. ± 

-y hmfzn<7)mw^f^<Dm±^W:fzLx\^^^o >^^z\s]mt/z^ m—n^^^m 

T-<^9^> loe§-tr^^ 2 1. 2 3 • • 2N) (N=2n-1 n 1 m± 
<7)mM.) (D^W'tm^L. fa^^^fv\ M^m^zr VU::^. KN (K{il~2 5 
6 0fprtt;e)\ N(i 1 ~2 5 6<7)|*j$i5:#g) (7)^T-(7)^^'; t;#iii;jA^iff oT^c 
o ^ ^zn ^<D^^^} tcov^r ^ |5|;m<7)^jiii-efSii^^To/co 

[0 0 9 6] 

m^mLtLx^ %tmw.. m^ii!,Lfz\^^m^ii^v^<D^\]±i<z^;b]tm&^ 

<7)CM0S i:t>Lfz(D-h^ m^i^ i C/JtfeJgt/iir -t > Mht^m L t^Co Be^^<7)^g 

m^^fzm^xmmiL. mttmy^t^h. 2<D2mm^(Djt^')iU'kn^ii^Lfzo 

X\ ^n2 X8\dy V<Dy<^V<DmnmiiiL^:^7^fZo 
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[0 0 9 7] 
[0 0 9 8] 

?^#^^to><^>;;i^fflv>T^ iv^o S/;> l?c.^m LBfic. i-- Art<7)^ 

[0 0 9 9] 

(HM^JS) 

*ffiv>-c. ^fpML/Zo *ft^-=e>J (i-tr^ ^ 7 ^/N-y'^-vicil-AL 

, /N"-;/<5r-v^'^tC{i 1 0 0 //m<7)NiFe^M^v-;w LT^ y^LfCo 
[0 10 0] 

^■tV^^fi. 03 OOftl^mtc^i-J; 9 h >; ■7^;^tc@e^iJL. [1I9<7)^ 

T 3 hzmmt^ 3 <7) > ^ •; ^T-^Jtfcim^T-^ l/co ^ ^ >; ^ v ;s 

(i 256X256X2 1S> t t^c 3 tctB^I"^ 2 5 6 X 2 5 6 IScoST-^^^it^ 
[0101] 

^1 ~3mS<^p{^';m^t LTf«L;'v:o 
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^-y: 36/ 



[0 10 2] 

T§|5SM/Ta (3) /PtMn (20) /CoFe (3) /Ru (0. 9) /CoFe (3) /A 10 ( 1 . 0) /Fe (2) /A 1 0 ( 1 . 3 

)/ Ta(3)/±gISmil 

-K^f^ML/io r^T'pSti, 0.5% B2H6/H2=100 seem i:H2=100 seem tSiH 
4 ICQ seem (Omi^^'i'^mLfZo tfz. ig{iSiH4i:H2-e. nS{±. 0. 5% PH3/H2 
=100 seem, H2=100 seem. SiH4=50 seem O^i^-^^^^o tfzZtlh(Dr4:^ 

[0 10 3] 

tfz. m^mxmi^<^tiitiiimm&tR.^r^ t- vmii^m^. i20mVT-^^ 

o 

[0 10 4] 

m^itX^^^m^^r rU'yi^y^^Lfz^§:. ^l<Z\£y hia 1 t:: ^ i;t L . 

1 is J: (7*^ 2 tc^ L T . mi^<Dm^1f\^ izmW ^W^L^j::^^^. 7 - K|,t 1 t 
7- m2 tC|sI^tC«»iL^-ijitL. ^^^1 <h^^2<7)ai<bS$S^I^B#i::tf 9 ^<i:-e 

[0 10 5] 

<7)/^";^XlpS) ii. 25nsect:\ If -7 Mt<h 7 - mo-E-^-Fttom-itfi tf Mt^i^ 
h(D^^)]^7.-^mT-izmm^k. 10nsec#itC7- F||;5^^<7)/^°;^y;75?ilJitt-^ J: 9 

mmLfzo 

[0 10 6] 

^mi^mLtLT. ^•r^<J^mi--^|:^T-l ^^^JiTO^jm^r K^ y v 

aJiiE# 2003-3084715 
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y^\^fz(D-t^. 7- m2 t 7- KUl Ktc^t lf-7h«^2^:7- 

m2. isitflf y Mil ^7- mH3|lID^^^O-t>7.Kyi£^yj!LL. BEH 
^(^Oim^-a-ti-^Ttm^. Jrb^jmomi/^. [18 tC^LfwMl{j±ii|iit?*fflv^ 
/vZlUj^-eifiliSL. ^T-1 <7)^^<;ii^i}£iJ^LfCo 'im^^XWim^. ^T2<7)>{-t'J 

[0 10 7] 

^^';^^^i3J:t/Jt^fm^T* 1 1 1> 13 • • IN (N=2 

n-1 n {i 1 JiJl±(7)^m) cOfiS^SiRL, [WIB##§^^/i^#'g'^cov^T|^^.B^ 

[0 10 81 

s-f\ iii3o<7)#aio (cir-etiiisoH'-;/ hiauiif^) tcrnvru^vjitL. i 

K 13 • • 1 N^tL^tLO^Sati^^ 3l57&^ib=t^^^';^T-i3J:LKJtgcJ£J;i: 
<!: 2^B(7)^^i;^<7)@^:^|p]tc?K#^enpIL:&>6^f5. ^tc^ 
v^T. 0 3 0 Oil OK 03> ON (N=2n-1) (llI9<7)7-Kli3J:tF7 

- ra2 tl^B^) <7)'^tt±T2 n^OfSli|.|t;mrL^y){LL^ 2n1@<0^-t'; (0 

[0 10 9] 

m^ihLtLx. m^iif,Lfz\y^mi^t^fLtmcmmw:K^^itm^ 

^mi^^M/^rm. . m'¥'isxxfi:mi&mz't>:^mwLimLfzo nmm<7)imji 

^^fzm^xm«f^L. mtim^^h. m^<D^^v m^m^mL fzo z<D~m(7)^'e 
'jm^mLWiii^i. 8^(Dm^yi^-Axmmzim^-r'^no^tx\ ^tts 
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[0 1 1 01 
[0 111] 

o 

[0 112] 

mi 0ic^1-J;9^2oc7)^^ij®^jf-oi|^fm*^^ffl 

i^'ik#t::(±l 0 0;£.m<7)NiFe^?^^v-;vK,!: LT^ •y^LT'Co 
[0 113] 

[12 7 0ft11»lItc^i-J:9=iJ:9 h yi^^tcge^iJL. ^ 
— O^T-^Jt^^tiL.!: L-Cfflv>/io ^■t';^^i§:{i2 5 6 X 2 5 6 X 210 

fZo 

[0 114] 
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T^mm/Ta (3) /A 1 0 ( 1 . 3) /Fe (2) /A 10 ( 1 . 0) /CoFe (3) /Ru (0. 8) /CoFe (3) /PtMn (20 

) /CoFe (3) /Ru (0. 8) /CoFe (3) /AlO ( 1 . 06) /Fe (2) /AlO (1 . 3) /Ta (3) /±f|5m® 
(^fi(inin) 

<D^mmi:ifm L. «m240*C l B#F^ SkOe^O^H^-C-Ma L. PtMntC-:^fp] 
v<^';<7)^^ff^^^^0.2/.mX0.3//mtcJnXLTv^^ (HI 0 -elftM:fc^:^l^75)^^:R 

Z^b^ 2 o<7)^^>;g-tr^^NiFe(2)ecO^^#;^{±|Wl^IJ5-e^o/zo 
[0 115] 

m monN. ±um.mm /6^^80mvajt -e * ^ o ^ n o m ^'j -^'f tffl . 

TgP«M/Ta (3) /Fe (6) /AlO ( 1 . 0) /CoFe (3) /Ru (0. 8) /CoFe (3) /PtMn (20) /CoFe (3) 
/Ru (0. 8) /CoFe (3) /AlO ( 1 . 06) /Fe (2) /Ta (3) /±§|5mM 
(^^itinm) 

(7)J:9t^. M'^^^yjii(DiK^^:^m^j:^Fe(6)iSXa\ Fe(2) (T^^-gM-COM R ffl 
[0 1161 

^m^m2(Dmt:^^ y^mm^t^ mMm2 9 (a)ti^i-cfc 9^^^Lrv^<i> 

^t^OMi^J; i9, SI2 9 (b)(7) J: ^ tj:m^^^^^ho !^oT[EI2 9 (b) co^a;A-e<7)^^ 

1-^(7){±SSMttii2<7)^t/&^„ iOM^^fljfflLT. [I110^fflv>-C. 
L 7t lEIi:^ o V ^ T EF^B^ o 
[0 117] 

\£y Ymm2 9 (b)OA*-rcolf .y h my)itffi^ ^»iL SM^ill t^^m 
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fzo tfzm^^r^ mmK^mm^m2<7)^^m^tK^Lfzo ^^r-. ^^rfi<D 
mu^ {^yvu. id^xf'i-vm.) Kmn.^in.-rm^ {mfL(D^^)VM%) {i> 

25nsec-e. \£ y h ^ t 7 - YWi(^^^^MWM.^t \£ y Y '^i)^ h i^m^ 
[0 118] 

Lfz(D(D^^ m^iix.xfitmmxK'tyT.mM^mLtzo uu.m<^m%i^tsm 
"^mxt^ &Mm%i)-h^^-r:hd^t}i. ms\,z7f^\^fzm.mm^^^m^^fzm^ 

n^Lfzo mM^t. m&x'7y^Ltz\H^tmU'ch^o 

[0 119] 
[0 12 01 

''kKm.^(or Y\yM^m.K^i>m=^'Kmm^um^"^=x':>fzo m2 7<7)m^mK 

11. 13- -IN (N=2ii-1 n(± m±0^m) <7)fS:fi^ii^L. 5fe 
OT;^f-n^ Kffl^^fflv^7^c2m»{L— ST. Tg|5m^ffiiJC0n1@<7) 

\£'y vmfz^m^m^^(Dn±^^fzLx\^^:bo m:.w\UK. m—nK$,^m 

1 o^^-eab-g) 2K23--2N) (N=2n-1 ntil l^i,± 

(O^li) cofifi^il^L. leii^^fv^ mm^KT KN (K(il~2 5 

6 (7)'fprtL75\ N{i 1 ~2 5 6 0|*I$i5:#g) <Dm'¥-<^^'eV Km^&^i:^T^fz 

[0 12 1] 

tBiE# 2003-3084715 
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<DimisiLfz(D-tb. m'f-ii ^rfitmm:m^-ty j^^mm^mLfzo aBii^<7)^gj5L* 

/lEii^-eiiiiisL. mM:^^'^. 2(7)2mm^<D^^^)m^m^tiiLfzo ^(D—m 
(D^^'JU^mLmi"^^. 8o(7)S2^-7i/-A-eiHiB#i; i*T-fo^f^ i t-e. 
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